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(54) METHOD OF FORMING IMAGE AND TONER FOR FORMATION OF IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of forming an image which does not cause fog 
or melt sticking of a toner on a latent image holding body even when a color image is printed on 
a great number of sheets in a low humidity environment. 

SOLUTION: The nonmagnetic single-component toner used is obtained by mixing and dispersing 
toner particles containing at least a binder resin and a coloring agent and inorganic fine particles 
1 to obtain a toner precursor and mixing the obtained toner precursor with inorganic fine 
particles 2 and silica fine particles. The inorganic fine particles 1 are inorganic fine particles 
having 80 to 800 nm average primary particle size and selected from oxides of titanium, 
aluminum, zinc and zirconium. The inorganic fine particles 2 are inorganic fine particles except 
for silica and having <80 nm average primary particle diameter except for silica. The average 
primary particle diameter of the silica fine particles is <30 nm. 
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[0064] yv ^-yxjfrtimvxmtKmiDffl® 
t>afu ^-T.i/Vft^yvu-yxjjizmmtz 

[0 0 6 5] *«W»cfe^T, h^-*3?£&l&fia*a? 
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1 1 *g£#» l b i—mMwrnrcm. c©h i—m 

[0 06 6] *»Wtfcl^Th^— tt, h7-<Dtt¥ 
£l*i@#4~8/imT\ 4 /imttTObt- «tf#3~ 

[0 0 6 7] l-t-CiiTOfigftMiimaT'fe^ 

[006 8] 4/1 m WTO h i—V&W 3 fflS%*ffiT' 

fc, 4 /i mfitT® ht-ffiffff 2 0flH&%$S£3tt£' 
14, ©»«^jgjSBS«Tr-Jl*Jtc**)^<, HMk 

[0 0 6 9] *J9BK*^T H7-i4, h7- <D^gJ» 
»«fTO(»J»tr-^^6 0-9 O'COiEBtO^ fcfe 

[0 0 7 0] 6 0-9 OtKRJRlf-i'Sfrrs ht- 

[007 1] 6 ot*»c$s^, 

[0 0 7 2] 6 0~9 O'CicymV-tff&Mi. 9 0 
°C 5 aUKWlcMlciMK tT- 7 # fc-p T fitfc* 

[0 0 7 3] *«W»CfeV^Th^— tt» h^-cO 

^M^«rT*0 6 0-9 O'COiafiltfKDBURkr-i'O* 
IWIOTOT, te»t{4, 6^WTT*fe5fc<D?bU 
9#$U\, 0°C£jiB;i3i:, «H»««Fft^ 

[0 0 7 4] h-J— O^H^«TlCti^5©»itf-^* 
6 0-9 0°CicGtZ>&m\C?%> s E®t LT(4, h"^— 
*JC*li«l»*fKfcltS«J»tf-^*6 0-9 0"CfcW 

[0 0 7 5] ^SJ»^«fJCfeti-S«RStttf— 0-9 
0 tlCO- fcOW±*-r**Kt tT(4, 7 -y 7X*W 

[00 7 6] 9 7^XtLT(i, 

v-r^a^y x£'jy7-y^x, -^Vu^^^umn^ 
(DgfH:, 7*5' + -ho7*»>aftK«fcSK{b*j|S'7'>' 



(8) ftffl 2 0 0 1 - 2 4 2 6 5 9 
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n-y7#fi£«j, 7*57 hgtttofcatf. H«6flg)»ffl?7 
h>» «{fcfcT*>i*Rtf ffit)7-y^7X, IS 

9 ot^Tt^LTi/^toTfentf^-f nt#at> l 
io <{4<#fflUTffl^scfc#pjtre;fc5. 

[0 0 7 7] 7-y7X<D#Wl£LT(4, h7~ SflfiRtl 
*0. 3~30«*%, <fc9#£L<{40. 5-2 0M 

[0078] *hwic*s^t bi--K.MW zmmmm 

tLXli, WT0«k3fcfc®*W&ftS. 
[0 0 7 9] iQMfffl h7-<0if£t4, tf'J 

-e-;^7^y>«fi^f*. x^u>-77U;i/Kx 
20 Xr;U4±g^ x^>-**7U;l/KxXT7l/«g 
^ffc 7fl/>-7W^»xXf^I^t, X^U 
>-7*y;l/»#S£tt, X^U>-*7 7y;l/g?#ffi 

7n;M#7y;i>gs^;i4«£{*, x*u>-77y 

u-bVjWM&fc X^Uy-lfx;l/^^Ux-x;U 
«fi-&{*. x^U>-trx;Uxf-;l/X-x;l/«S^ 
X^U>:-ex;M^;l,<7-h>'&S£{* > X^U>-7 
T^'x^fi^ X^U>-i-v7U>ttfi^ X 
^b>-77 'J o-F ';;l/-r>7*>WMdfWP©^f-U 
30 y^#g£#; *y«bif-*, 7i/-^«, 

mm. y^yfiim, x#*i/mm* **su>®m, # 

•J tTx;i/7^9-;K ^VDW>r*y 

[0 0 8 0] *«WtC*^T h7-tC(4, L 
T, X^b>^U-7-*^^tlT^-5t©AW$L 

[0 08 1] Xfb>^M^f*OXfb>t/v-(c 
W-T53t/v-i:UT{4, «9Atf % 77U;HE, 77 
y/HMfvk 77y;US?xf-;k 7*U*i^;l/, 
77y;l/SEKr f y;K 77 y;i/S?^7f-;K 77'J;l/ffi 
-2-x^;l/^^;K 77'J;H7xz;K 

^^7y;l/K*^^K 77'JP-h 
y;k ^^7ynxh«j;k 7^'J;l/7 5 K<?OJ:5 4 

50 <*;77y;l/®, ^^7y;Hg, a-x^;U77y;U 
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[0 0 8 2] *fgWlC*5l/->Th-f-(4, h-f- ©THF 
HT»»©GPCJ«E , POIf-4'iHF*3yi. 575-3. 

[008 3] h-^-cDTH F^I^OG P Cr»i^T'Otr 10 
-*$H*bU. 57J-3. O^-pfeSft^i, r-*~ 
©aHtWtttf<fcDG]±U ±D»JUWi^n 
6o 

[0 0 8 4] 1. 5^*»-p*5«^ 

h^-<D»««ftt©i«!i±o»s*«i#&na:i\ tr 

- * * 3 %S * 3 1: S*ttftMl* nJl < ft 

So 

[0 0 8 5] *5»BlC*t^T h-f-tt, ht-OjWA' 

1 0mgK0H/gWTT?»SCt*VffSU\ 

[008 6] h-J— ©IKI#1 OmgKOH/gWTtf 20 

»LTJ:»)»SU>IS*JWI5n*. 
[0 0 8 7] #fW3fc*JV<>T h 14, h±- ©ffittl 
©fcfettfltf 4 OmC/k g~8 OmC/k gT?£3fc© 

[0 0 8 8] ht- ©^«l©*fe*Niltf 4 OmC/k g 

S*S»£tt, MMMWft^Oh^— *"7»im 30 

[0 0 8 9] *aWKfe^T h"^- ti» *©»ttflWS 
F- 1 ©{§# 1 0 0-1 7 0, £?>l;:(i, 10 0-12 
0, ZVBtt&MS F-2©fl#l 0 0-1 4 0, 
*Ctt, 10 0-11 5T*4»&fc,'»lC»SU\ 

[0 0 9 0] ±iBiEHtife5}B«(i. J£««te ht-S 

L, *^©^StMLT«k0iSi>^m*^#e.ns„ 
[0 0 91] S F - 1 AM 7 OfcfflAStt^ Rtf, S 
F-2AM4 0^5^tt> l^fnt, hi— com 40 

[0092] *«w© 

[0093] smMA^itaxmmteme^mmbft 
ft, *fc*4, &m®it&vat&mmt(Dm£® 50 
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(omuamt lt{±, 005-1. 

0*«IW#SU\ 

[0 0 9 4] 0. 0 0 5MWS*»-eti, mfll14|p|±© 
S»S^fl6tift^. Sfc, 1. 0Klfi|5*ji*a«£ 

[0 0 9 5] &*>\ &JISgfc£ftfcLT{i, &|IMKt£ 

[0 0 9 6] #«lfle*l,*T, £SSft£«»©&fMI{fc 
£ft$fc{4£«££LT{i&ft©fc©tf£T$fflT*£, 

[009 7] Sfc, *fiW©h^— j»Bf**tf«lSt 

[0 0 9 8] **5'*;I/#>Hft'6*0*KIWb**, 
Sfctt, &Sfi{fc£ft£&®iM©il£ft©i&!in 
IfcLTti, ht- *i?£#L0. 0 0 5-1. OKI 

[0 0 9 9] 0. 0 0 5«a»*»-ptt, ^«ttlRl±© 
Sft*3SI«ff6nttv>. tit. l. 0Rfigfl£*3;t3fi£ 

(i, s&a*#*ttfi±©j»s*<#&nfc^. 

[0 10 0] £5fctt % *4^>£;l/tf>8Hb£ft©&K 
«Ht£to, &Jg&{b£fti:&JSig©B 
^ft©tt"^S^s 7;!/ 5 - * AS fc« 7 A t 

[0101] *«Wtcft^Ts rffiffiAttS fcUIMft 

£3&JS# 100 OOcps (count per se 
c o n d) U±?*$>r), Ao¥ffi¥*a0. 3 d e g r e 
e WTTffc 5 tf- * £W * fti t» , *&Stt©3S 
#^L^ft©^S^b-&ft©0^/^-> (0 2) fctt 

14ftKti77-y yo@ff*#lc J: D$S B B B ffi»i:^i;T 

H*oia«ftr-*36iqin, Bfftt«tttifAo«as. ^ B B B 

0 0 0 0 c p s JW±-pft 0 > frO^MMMitfO. 3 d e 
g r e e«TT?**e-***fS*HSKtt, ^ B B B tt 

^LTSiJ^ft 2fltf6degre e*S!©$SfflT'«:2V 

h e- kwmtfrk* < , S'JS^ 2 e 

<ft5fci«S5iUt^h«<4S<:i:A>6, 2 8^4 Od 
egre e *SAS«SHt?(iaiJ^**^hS < > Ctl^ 
©KHTtilSJI$fctt3f«S©!pJ»f%(T , 5 C ttt»S L 

<ftlr\, 

[0 10 2] *»W©X«lHl«r©i«S»c{i, fl»J*(f, 
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(tt) V-y*--«Nrx>*fflXtt@*T»HMXP 1 8£ 

c u Kamzm^coikmzzQmfeZfivo 

• xmmm ■. c u 

• WMR. : 5 0 k V 

• WMtfiL : 3 0 0mA 

• ttvyfi-fc : 2 0/07.* + > 

• X*+>jiJS : 2 d e g. /m 1 n 

•yyfvymm: o. 02deg. 

•f§UX»J-yh : 0. 5 0d e g. 

•£ft7y>y h : 0. 3mm 10 

CO 1 0 33 *58Wfc*5^Tht-«, ^StO^T, 

CO 1 0 4] hi— Z$k.ffimmc%\®TZt><D£LT, 

CO 1 0 5] tfiUfcf, W«£f!i8{*, 4^-Mb-&titf 

&JI£, fttbkft, ixf;Mi, £7.7x/-;i/3?<07x 20 
CO l 0 6] IE?WttJcl|!iJW'r*tOtLTTE 

i&ftawens. 

Co i o 7] mar, -^ns/v&tfM&i&witfSfc 

<fcS^tt^ ; h V79-Artz/i?A,7>*-VJ»- l -fc 

x7AJS&o*cn6ou-*ia*4, h'j7i^w?y 
^>^f>», it'j^f>», j»*>y^7->tu 

*>x;/i? v 57 'J y®, 7x'J 

X***M V ; f*7>/l/7X#l/- K >^7*;l/7X 
#U-K i^£a^*i//l/7X*U- hUOi^tvl'tf 

CO l 0 8] ±jStfcfiMHWWaiJ{i«tt?«T?ffli-»SC 40 
CO 1 0 9] *fc, cn5<0fir«M»SiJ©ffl»¥^ttS 

CO 1 1 0] kfc*«rc©h^*8B6-f*Rfc, 

[01 1 1] fttttfrtb&^i: LTii, *a%m®$\th 
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co 1 1 2] #vikmm\tLxw®.7y*:-Vh^ 
mmmy*-vi±&*mmcm-?%mttmt&v». 

i^e>*as. 

CO 1 1 3] gftpreiMfl$j<D8^1(i, «tA3 1 0 0S1 
CO l l 4] #5£fl££fc^Th-f-Kfflt,^n5#fe£'J 

k wv\ZKtJ^u-/^-&y*/i/7ym&m*m 

CO 1 1 5] -fxo-»fe»|i:LT(4. »£7»/ffc£ 
m. -fvjyb'vsy<t-sto, ry^^yyit^ts, 
TV&mtm, try its®, TVfrTZh'it&mcix 

CO 1 1 6] H{*6tyC{i, C. I. tW>h-fXD- 
1 2, 1 3, 1 4, 1 5, 1 7, 6 2, 7 4, 8 3,9 

3, 9 4, 9 5, 1 0 9, 1 1 0, 111, 128, 1 

29, 147, 16 8, 1 8 omtiwmizm^tiZo 
co 1 1 7] -wyzm&mt trti, msrvits 

**y FXb^ft. ffla«i»L'-*fb^«i. t7h-;i/ 

CO 1 1 8] ftttWfcHi, C. I. fcW>hU-yh* 
2, 3, 5, 6, 7, 2 3, 4 8:2, 4 813,4 

8:4, 57;i, 8i;i, 144, 14 6, 16 

6, 1 6 9, 1 7 7, 1 8 4, 1 8 5, 2 0 2, 2 0 
6, 2 2 0, 2 2 1 , 2 5 4*WC#*IA\, 
CO 1 19] ->7y»fe8iJfcl,T(i, ffi7$Ui/7-y 

{bsmms*<Dmmvf., 7y7.y*;y\t£vn, 

n l/-=Hb£tt3W*Jffl r* * So 

co 1 20] mwmctt. c. i. \zy*yv-7)\>- 

1 , 7, 15, 15: K 15:2, 15:3, 15: 

4, 6 0, 6 2, 6 6mmcVfmcmmT'%Zo 

co 1 2 1] cnzvmmu, wmuzm&L^ctt 

CO 1 2 2] *^Ci3^Tht- fcfl§^S*fiJWtt, 
fiffift. £fi. Wit. KfiH OHP38Wtt. K^-cp 

CO l 2 3] KSfeffJO^D»ti, tttftfi o'OXlStc 

i ~2 Q&msmi&LTm^t>tiz> 0 
co 1 2 4] mteMOMtLx-vy*** vftm^itn& 

4o~i5 osagp^ptrfflt/^nso 

[0 12 5] *&mas^xbi— tiimwmjf&tL 
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[0 1 2 6] tfts %\<DftmilLTte. t/V- ( 

*mL/n.-&*rzxn%mw&i<n%%^ 
[oi2 8] com&yj&x-mmztirzhi—M?^ 

hi— <D#m8MfebU9ft±U *R$4)ll!jB(cHU 
[0 12 9] CCDS^ffilCO^T, JWTtBttUcKW 

[0130] msmmit lt(±, mar, 2, 2- - 

TVfcfX- (2, 4-vo<?-/l//Sbnxhy;lO „ 2. 

2 1 -Ti/e^-ry^D-hy/k 1, r -tv\l 
7. (^D^y-i-M^hij^) , 2, 2" 
-7V"tr7.-4-* H*->-2. 4-^^;l/^UD- 

h y;k r'/u^y^Di )- yjWSoryjRxtt^ 

— #*— K Fa^M-^fF, 2. 4—>*^ 

[0131] i$a^B8S&SiJ(DSJ!ra«(i, iWfcfSMA 
fit«tt)«<fc-r**«-IK«KH:Jji»*»c^l / 0. 5-2 

[0 13 2] S^KItejpjoa&fi. Soffit J: oe=F 

[0133] mG&zMwtztcib&toKDmmm, mm 
mm. n&m±mmzmicm)jai,m^z z t t we 

10134] mmmtbxit, ±tLr2m&±<om£ 

y=i— ,rt/S?***yu— K 1. 3-7*:/S>*— 
* £ £ U- h m<D J; ? SiSig^^r 2 ffl^-r 5 

b < *4 iB Aft t L Tffiffl T # * . 
[0 13 5] »»»J4:bTtt, *«ft^»tbT, U> 
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;U5x£A, ^^g^US^A. «f»*;l/->«>A, 

Ka+i/^a^lz-tr^D-T., xf-;P-tr;l/D- 
®%X>Z5 B 

10 [0 13 6] Cft6#RJW«\ fi£tt#ffi# 1 0 Oitg 
l\ 

[0 l 3 7] CtKbftmmii, ti>M<D<&<D%Z<D£3im 

20 [0 l 3 8] Sfc, cn6»»»j©»«ft»»o»k:, 
0. 00l~0. lHSgPO^MStfeSiJ^ffiffiLTtJ: 

x-h*)s nftwttt'mjR©/-*^ 7x^-x a** 
is-fy&i-hvvh, 7£y;i/®y-Hj£A. *x7y 

[0 l 3 9] *«Wk:fel/>Ttt, WT05P*«IJfi*i5fet 
[0 14 0] MAttmft^fflC^k^ftHA^ 

mammae a^s^-nr-. sw««-»tsntc«to 
mm, i^H^iBSEu ifiiif*. *©fttt»»$*#j© 

-0 ±*ti*8«©iSH¥*fif*tffiVN 0 «ASjg«4 0 , C« 
±, -)SW(Ctt5 0~9 0iC<DSJSP{c^LTS^tT 

tttfe^Ttt, ji^*«i*^l OOMag|5tcWLT7k3 
0 0-300 OSSff^ftW^ UTffiffl-TSWAWS 

[0 14 1] ±iSOIS»«Jli:«Jc# 

yxx-r;i/af»©j:5a:aHt*^-r*»iB (wt» rfis 



(12) 
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[0 14 2] ±fS4Stt«ifJ§©ife!ra»i, temffi l 0 0 

mmmcttbx 1-2 ssiaifiiiitsoiWfSK, 
co 1 4 3] mzM&mmtLTmi^tizimwK* 

C0 14 4] sK';x^-r;b3S*JB©7;l/3-;Ha^*«* 

CH 3 
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/k 1. 3 -7* 1. 4-y^>^- 

/k 2. 3-7*yi/*;t-/k ^xf-n^ya-jk 
h'Jx^U>yU3-;K l, 5-^y^>-i/*^--;k 
1, 6 -"sl-Vy-yX-jl, 

2-x^/H. 3 -s\*y>i/*-)l> y ?mit^X7x 
/-;UA, TIE (^) 5£T-^£ti3e7 > 7x/-7l/BSJ£ 

ttfttfTB (d) £T**nss>*-;i/»#*tf&n 

5 0 



[0 1 4 
[ft3] 



5] 



un 3 

H-t-OR-^OHQ-C-QHO+RO^H 
CH 3 



H-OR'-O 



O-R'O-H 



CH 3 

it<f». R' tt -CH 2 CH 2 -, -CH 2 -CH- 



[0146] $fc, ±m<Dm®&®mii : tti ; eti~M 
xtf+s/fflflg, mshi, *u 

*U7-f>, sKU»»ex;|/, tfUtgffcfcTx/k #U7 
/l/^/Ufx/i/x— f;k ^'JT/Wlfz^hx si? 
'JXfl/X #U (**) 7^'J;l/xxr;K ^55^ 
*AA7*7 , k Km, ,ifjxfi/>fl/7?l/-h, 30 

[0 14 7] h*-tt?fcJli«Wtt? 
Tti, 'N^x/l/**^-, >M7'J*>r-»f-fcE©3i 

■*fflo\ h+- i tmn • m$? 

[0 14 8] *»Hteif^ h-^"— mflg<*i:M 

$sfl8*a? 2 , u *«tt? *a*»iw*ia b <Di5m 

[0149] mmnftTnomfcftmc-o^TtiKZo 
[oi5o] mmo^f-ma. gpc (y;w<-~x- 

[0 15 1] *#W*GPC©«^ai:bTtt, 

h V -y * * U-«imS*fli V> h ;I/x > jSJWT* 2 0 

B»l«tta*fTofc*, U-X^#L/-^-f h;l/ 

t: KD7^y) tcPTjSUfcJS«*sI?7g^0. 3/imcD 50 



Xli -CH 2 -C- I 

BiSSItt* > 75 > 7 f ;U # - TiiiS L y 7)1%: 9 

SiA-801, 8 0 2, 8 03, 8 0 4, 8 0 5, 8 0 
6, 8 0 7*j«Sb«q»*U^^U>#JB©tta«*ffl 

[0 15 2] »l5ttWTO«fc5K*tt5n*o S#$ft 
«, J I S-K0 0 7 OtC^-TS. 
[0 15 3] (1) |«S 

(a) ig8U; x^;l/x— r;l/-x^;l/7;l/zi-;l/igfS 
(i + i icfdi2 + i ) f fc(i^y-tfy-x^;i/7;i/a 

-;!/«« (i + i $fc«2+ l ) T\ cft&ossttte 
ffli!tfftc7xy-;l/7^H'^^m^i:bTN/i 0 
7ki?{t* ij 7Ax^;l/77l>:3-;l/$$T-$&LT*5< . 

(b) 7x7-71/7* bi^rS® ; 7x/-/l/7*U 
^>lg^xf;l/7;l/3-;l/ (95v/v%) 10 0m 

(c) N/1 0#lHt*y£A-x?^7;l/=i-/l/}g 
7K^b*U7A7. 0 g£T*t3;£tt'>ft©7j<K: 

^Lx^;l/7;b3— 71/ (9 5 v/v%) £jtax.T 1 U 

•yh^u 2-3Bttii»*a-ra. i s- 
K8006 (^©^ssasi^^twrss*^) 

[0 15 4] (2) Jftft 

IOTl~2 0g£IEL<iifrt>i:9, cttfcjgS'l l 0 0 
m l fc-«tO r m^i:LT7xy-;l/7^U-i'>rgfSigirS 
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[0 15 5] (3) StUS 
TK5£fc«fcoTttffi*J*HJ1-«. 
CO l 5 6] 
C»l] 

B X 1X5. 611 



A (mgKOH/g) 

B : N/1 07j<gHbkU£Ax^l/7;l/:3-;W§$cDte 10 
ffli (ml) 

f : N/l 07j<^t*U^Ax^;l/7 r ;l/3-^?K(D7 
S : tm (g) 

[0 1 5 7] ttfi##©»J£2f8;KO^Ta!'<So 
[0 15 8] ht-OM¥iatgat«W»*H;, n 
-;U*-#7>*-TA- I I ffi**^tt3->l/*- , T 

- £-*£»!) MPC98 0 1 /<— v-JvVa:/ 20 

(NEC©) ftftMU 1 6^SUL 

[0159] mmmt 1 «t f u vuxm^x 1 % 
N a c 1 7krg^^iBS-r m»f » i s o t o n - 1 

S 0 WSEftiiLm MIBmft?7j<}gffi l 00- 
15 0ml *K$HMJfc UTffifflgm »* IX {47 

M£W£WB*2~2 0mgin*.S. Sttt&lMl/fctt 
»jSt4ffl«K»tt»Tttl~3»IB»»fflll*fft\ M 30 
I2SiJ^SBlC<t !>7/<*-v- LT 1 0 0 m7/<*-v ■ 

5) 

[0 16 0] Wtt? ©HMMOJftfeSfticoir^Ta^ 

So 

[0 16 1] *9mofRtt?<DffUOH£^S £ LT 
tt, ®S : 2 3*C, ?SS : 6 0%OOJR*TT, *lr 'J 40 
7£LTEFV200/300 (^'J^f'/i'afiD 

5 0ml ©tfyx^U^ttOggWcAft, ¥T'9 OBJI 
£-5tTS 0 

[0 16 2] JfclvC, B3fc5Vf J:?*, JKK 5 0 (M 
•y S/ a ©X * U - > 3 ©fc S &«Si©»J£;gg§ 2 tCftOIS 

msyozm i g^xn, ajwH©?^*-*-*. cot 

#©8»£S«2^*(DK«*»Jt)Wl (g) trs. & 
(M&8H2 fc8TS8|5tt{4&lllif*) jch$ % 
t?lP7A^E/l2 4 50 Pa (2 50mmAq) T'» 50 
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So coi:tom{4It9 0ttfi[^V fct*. 
CdT\ 8(4n>x>i7--T**»3g«^C (mP) tt 
So !R3lttoaKeS8l2^!>9IS«ff£Lf-n«W2 

(g) hfSo t»*i?©m«lT (mC/kg) 14TIB 
WHS* ?>***. 

[0 16 3] 

m«»T (mC/k g) =CXV/ (W1-W2) 
[0 16 4] *WHOh^-<MWUlOil36»ttfcLT 
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fflLTfclK ":pHfB^5 0±.(0&mhi— mi*. Ie 
¥^-<77. 9]*P«i® 5 2 {C J; t) /^7XEn*a*n/cl2¥ 
ffl^«g|505 l»cJ:»)lK^#P±»c:-fiSlE¥*n«. Is 
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[ 0 0 6 8 ] 4 ji in WTO h J-HSH 1 #3 fiftM**? 
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[01 15] ^xp-«a»j^br«. *i£7Vfb£ 

[0 1 1 6] AfflftfCl*. C. i. f^>MXD- 
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t*. 

[0 137] Ch^^Jii, iliK^ibO^-e©**^ 

i «< .'i * c t -cms &&cc 

20 [0138] *fc t cn6»tt«©»«^»ft©^tc, 
0 . 0 0 i - 0 . 1 nnzwnm<s\±a\*tiim u *c t> j: 

[0139] *^ccfe^*cii; MT<Dmn&%&ic 

[0 14 0 1 S^14M**^ffifc(k^«B*>fe 
^^t^^tf'-^ccj: 0»fc-ttl*l6*. ftf* L<< vims 

40 Jt3n*s*«'}«*«rf7*»m'. as**tt4 0 , cK 

_h. -teWtCi* 5 0 - 9 0 •c<^jfifticifir*orss«r?7 
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[0142] ±SeSfiMf.U^?^Dfi^. faMffig 1 0 0 
J: 0 ft?* I, < i* 2 - 1 5 Mttr**>*. 1 

[0143] »-«5Stt»fSBit,rfflc^n^3lW^* 
[0144] ^I'iAr^aW^^it^ifi* 

CM 3 



•12) fM2 0 0 1-2 4 2 659 

2? 

*. 1, !, 4 

*. 2, 3 *;x?l>?H3-'U, 

h L»x*lf 1, 5 

!. 6-^**>t>*-ik ■**<*>** jrijri-rt,, 

[0145] 

Uk3] 



H^0R^O-<Q>-C-<^^-O-i-R037H 



sfc-K R 



-o-O- 



O-R'O-H 



Cll 3 

ii-CHjCHa-, -CH : -CH- x(i 



(a) 



CM, 
I 

I 

CH 3 



[ 0 1 4 6 ] *fc, ±&<rAuZ&mM%te*-ti<£ti--n 
^MS», x# #»j hffln. *M 

,'U**tfx*x— y\'L, #'.)7,'U**trxjU>" # 

>J2?U>, 7* 'J.'UX^.'k >7*> 

1 4 o > % * u $ >3«S te»S(*fcfifrW:itOT 
s*.^, h-f-6^isgtt/»e^i i^w^-^-r 
[0149] ^is^»^acc^*^^^t^ra:.-<&o 

[ 0 1 5 0 ] WW©*****, G PC ( >/*.'<- $ x- 

[oi5i] mmuG?c<z>w&>mtox&. T-tf> 

Bv»ttffi«r?T o fcfc, C - * >J - X / U - $ - 'C h * 



30 



40 



is s ati > 7 * > 7 * * * rtkia i/ fc * > 7*4 $ 

* - * - XttSS i 5 0 C * ffll - , 7 /vHMScl* BgfD^I 
« A - 8 0 ! . 8 0 2, 8 03, 8 04, 805. 8 0 
6 . 8 0 7 fr£tik*Wl# 'J X * u>4tU4>ttM*jB 

[0152] liiaW.TcC^:^tc^6n& 0 s*ft(f 
I*. J ! $-K0G7GK*r&. 
[0153] ( 1 ) l%% 

(a ) &3'J ; x*jUx-*-*-x**7*a-*SEB 
(1 + 1 *fci*2 + ! ) *Wt^>*f>-x^*7*a 
-*3IS (1+1 *fct*2 + 1 > V . C4a6<&S»l«E 

^i£H»jCC7 * /-*7 $ >&*S*SS<fc l/fN/ 1 0 

^> 1 Grfcx**7*a-* (9 5v/v%) l OOffl 
(ON/1 04HIWJ'J1-XWA3-JH» 
jSd*Lx?*7*a-* (95 v/vK) 4*D^L'C 1 "J 
K 8 0 0 6 <U«Q»*«*«*K»? ^S*««> 

[oi54] (2) my- 
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(13) 



?3 

3 OMBtftt**:* * **»aif4. 
[0155] < 3 ) 

[0156] 
(KM 

Bxfx5. 6 11 



A = - 



S 



A 
B 



Km (mgKOH/g ) 

N/ 1 0 *Rf t*7 y •> A x * r * a - .'L$g-«4>ft 
(m ! ) 

f : N/l 0*Wt^ , J l ?AX?-^7*a-Jl»a<l!>7 
S : ( ff > 

[0157] ttfit»TFOsl»J**ftK:^i»ra^-5. 
[0 158] H-f-OM^iSrtiaBtWttKOTt*. = 
-.*<*-*;$>*-TA- I ISlfcaoiia--**--? 

-O-.'^-ttU) &0PC9 8O P«-vt*a> 
b'*-S- <NEC£0 tt!t««16^*^ 

[0159] mtfmt 1 fcttffc* I* U 9i»*JBt»-C i % 
NaC !,ijS|imi?i, Will ISOTON-i 

i C5-jU£-tMx>^ < 7 v ?£t>t'C'tti4} * 
Sffl'C^o mtB£tUX&; m&mwki&fcl 00- 

1 & Osn ! t,*C»ffl>Sft*i. *? 5 L < {*T 

jU+^>-tf>^^7it>B$tt*0. l -5 in 1 ju*, 
KKfMKt4£ 2 - 2 0 n> g ftR 6. U fcS 

[016 o ] 9&*<0iiimnQmtt&K^*x%* 
[oi6i] *ft«o»»4^(o**acMt*?*ii.r 

It. : 2 3 Stt : 6 0 HWDWfiiTC. * * »J 
7i Or E F V 2 0 0/3 0 0 V—Tv ^ttiH) 
tfllr^ * * 7 I 0 . 0 g £ f*&^ 0 . 2 ff£«S#' 
5 0m !<D*^x*u>^cc££c.:A*v ^-C9 0Bfi 



10 



20 



R 30 



40 



WQ2 0 0 1-24 2659 
24 

5lU C<Dim C2 »ffl«?|«:f7t-ati : f-&«?IK*r 

wk<Dffl££& 2 ±(*©Ha* i/ -c- n * w 2 

(g) Sf&^(^«fiT (mC/k tr> ttTS 

[0163] 

^«ST (inC/ktf > =CxV/ <Wi -W2> 
[0164] h i- -Q>&m*QmtUfetl, X 

[0165] «ttfl***TS F - 1 . S F - 2cc«Jt 

[0166] $E^tCfcc>'C, *«fl»*JnTS F - 
1 SF-2£tf, «*i*B£»ffiff*|FE-SEM 
(S-3GG) 1 ()00«Ktf*l#&2fim« 

±<c-h 1 ooawwci^^yvyi,. *-<d 

m&mVi'&W ( L u 2 e x j ! ! > K«Al'ffiffi*lT 
I*. Taj:0*4ao»6nfc«««KWfcSF- l, S 

[ 0 l 6 7 ] 
[It 2] 

WW(SF-I) = ^^f^ V xtOO 
AR E A 4 



PER I> ' 1 

x x 1 0 0 

AREA An 



MXLNGIi&^C-SfittS*^, PER I ME 

[0168] BKftSF- i Jifi^CAd^H^c-ar 
«M^»SF-2v*t^<DC3iacr:^i^^c / t: 

[0169] ^M^^tf^^tT^^ f - i^CWHft** 

[0 17 0 ] *^K»tobn4m»ftKhWh9faU 

[0171] ^cixl^ ^-+>x^-7-t±M©DSC 
- 7 ^*«-C* SJS^Sli, ASTM D3418 
-8 2tcfgivctf^o 

[0 1 7 2] *5SHiC»i»6n&DSC*«i. 1BIF 

so -2 0 o'c®«yHT?mi. tf/c t 

[0 1 73] «ttb--^3B!*iU. DSCft««4dt* 
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[0175] *aWl£ffb*»WltfiT ! SlUc, . MO' 
m#$FZ-SEM (BiLni&m S-4 7 0 0MC 

[0176] »jtE$nfc«nen©ii^aat¥iS3*Bt 

[0 1 77] Sfc, ««HKtt^iatf2iWlGiafiSfi><>* 

: OPC- 1 50C 
*7*A : G-MH-HT3 0cin2ii (JKv-ttM) 
Aft : 1 3 5*C 

:o-^DD^>(0. iHT-r+^-.'WJlH) 

: 1 . 0ml /m i n 
S<« : 0. 1 5«©SSM*0 



(14) 1M2G0 1 - 2 4 £65 9 

26 

[o. i 7.8 ] att^QSfidtfcMgnii. ±!E^scc«x$a^ 

[0179] 7 * 3?^0»-fS»1?C'J«S*ft<2^l-r 

[018 0 ] *BI9CCfltt 7 s ^A^fl9««, 
(GPC) 



9tW 'J * * u >WM*HK J: 0 fFrt 0fc9?St£Ett 
«R€fi«f4. Sfcic. Mark-Houvm ktt£ 

3W* 6« * ffl ^ n & y^u >s#t * c ± 

[0 1 8 i ] vtK. *ftDi©iSflfc©s£^rStC-^i^CH4 

[0182] B4ii, *ftM(c^i^cffiaccja4r^n« 

[0183] 102 imm ! 0 1 cci«*E*fc 

£6 1 0 2 «(c*3ttd AS 10 2b fcffitt. J5K<-G> 

&tI1$ a Ajgi*. 0 .5-1 0 mm < St* l< < t* 1 - 5 
mm) ©J9$miCi;^Us 1 0 2 

a'All 0 2 b^«S*(tilWl/*aS<H-J:*tt:f * 
[0 184] 5 6cc, 1tma-THCW3j*mi:mi'& 

etc. mno~^tetft»i<^»^VM$:»'oci 

[0185] ££ttf*ato«3 1*3 0 m mfcW <*t* I, 



4 m ! ttA 

<#V7 Htf i»Jf» RO'PVDC (*y«fbt:i 
20 'J T 1 ^) «;JBl»4C S$I*JSJ## i 0 1 00 

cctb^r, «*2^j§ ! 0 2 bOfctkAftmiMeHlt i 

ftr * ©t*««d ' AjS^HPI^WMttttsfn O A: C i (C J: * 

[0187] •m^S^tattK>Mn«:WfcilE 
^© !>- *PM0fcaE>ccjSs«l*Jg, W*l*&#£eto.fi 
30 $ C 1 fc K 'J > 3 AJI fcffjfifc?* C^^^U 

•VC*&. I 1 &i*C0#«D-? 1 0 2tCSE«:60iD 

[0188] 103 \tm*®t (./CCC?s¥^««Sr- 
^>^>. 6*MK«BlCl*ft«E«1 1 1 4^6^'COM 

- 5 0 w A "C'£> 0 > ^El < fttM ) 3>s 5 0 0 - 4 0 0 

[0189] «E6P»^ 1 1 5 «rff ft^ O 
40 T©WD-9 1 0 2 1 1 . iVfltflKl* 1 0 1 00 PC® 

#f**ffl&mtf£Stttt#sgu i o 5 

[0 190] 1 0 4tth + -!B»<rC4b« 1 7^5~$ 
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[0 19!] hi— MOtf, 0 9Ktftt£ 

JrCfcO, H—*ttD-*I 1 3<CA-7t: hi— ffift 

i 9 4icSH*0. IBXIiie*|filtC0^t^a««r^ 
-sTHHiU hi— rfftftiSu:, hi--fifc<*l 04± 
<J>i!ifS8W>hi-- <*B»h*-> ©HMWitT-*r 

I**. t^HittiM o 4 ±ccM&dtifch ?--<*. h 

*— h i i HCJr-^riS-fl-^Wi^ffiTSd 

n. A'oeift»*sn»*;0M^#$n4. 1 i2«'W 
t**«t*a*. ^rccc-hi— l ic&nMffli#tt 

1 0 1 SCff&Cifftt ( 5 0 -5 0 0 fi m) 51*. 
[0192] hi-HM?*!/- Kill ±ia«M-C*6 

ttwru- nil cwtt«Ki,r hi-Hiftf* i o 4 
©Bl£*iaicc«urifi*rt^fc^«]8tci/r. 

[0193] hi— ST?:*'!,- Kill t*. IHKtttt 

[0 194] hi-~a*£#W«*r'**«£icii. 

$U*0»JB, # 'JT S K. i"*fD>-?>. IEfe 
tt(cmbSi»4«XAWS Us hi— iWEIWMt'C* 
£tB£CCl* H >l»3-> 

**aw3«c±M**us 

[ 0 l 9 5 ] S&, h"KHAtt#»*3ft*»£ 
tctf. &8«W£f*icffltt. =fA* hi-Hfifttti 0 4cc 

is 

[ 0 l 9 6 ] ±t2(D3B«^ia«:ffll^C««aif»(* l 0 I 

* l 0 4 £jttl5l§f$<* ! o i o*ffliccfflr*.fta^-rr 

*%si i 2^6Crino*c^Acs ^rxftfttot: 
\t. S».»wr xiorvpp = io o o 752 3 0 0 0 

V. f = l 0 0 0-4 5 0 0 (Hz) *C*>»i , fcS><4 

r**or i dci = 2 00-500vr**c£?w 



CIS) M2 0 0 l -242659 

28 

ftf* l 0 ! t(Dm*&tMMUU1fi*> ht- 1 1 0l*» 

[0197] eafffiPtfttastir. esaucx *<t& 

££tt®> *64GE£Pft|l?fK 1 1 4KJ:-*T«*«'6 

ctic£>h m&&# 1 0 1 o>&fc±o>im®$ < h 

0 1 hfc«»l£P«:, eg^Si6'CCftl)?!l 

10 *DEa-5*SHl G7K«fcO*g?aSP±<0hi-Haflfc 

[0198] esxfgftcC'!li«ffl»(* 1 0 1 (CM B?* 
hi— llOtit ^"J-i^^yu- h"*Wf*^'J- 

•Jemti 0 iwi^wi oeKjrowtsn. 

[0199] iSfSfifw* 1 0 1 ortt. OP 

Ci3* K 7 /.(CRAtMINflWI K v JUPa - S 
20 e. CdS, ZnOi. fcJ:tfcr - S i ©fiu*#«6» 

[0200] B6SUU7a % *«H*7Jl**-<DH 

4. 

1 0 2 0 !] gftffifttt 1 0 i iCjPtrtl / »J!4HCr&» 

gig(*li4 4. 45. 4 6. 4 7^c£0flltt^ft^*- 
30 •abasia*. tkt-*-\m-&c'tK$mi'Wfti 

a»f*l 0 r^6(M£¥i*5 0^<C'*£^(i, *3g4 9 
J: D 4>BaSi¥f* 5 0 0>1&&<Q±tC f < ■< 7 X fir W4"T ^> C 
i-C*»S«^»^n h i- -«iD«6¥*W3n-5. 
SSM. ^.'Uh©«ffl^©aD^ft«^D-^*««:« 
^U'C^MC^. +IW«5^rt:5 0±©*ahi-'-»a % S 

a?/ < ^ r ^ tmm$k 5 2 <r ^: ♦? - i W7 ^en^jo $ n/cK? 

^i»5 lKJ:0«?ttP±tC-SI£3¥S"n-S B « 
^ffll^S^t^nDt^WB^, (06) X 

40 ttfc^Ah <H7> *ffic»A:ttj!*»WWS^ffll* 

[ 0 2 0 2] 

1 0 2 0 3] ( h ^-tt-f eottKM 1 ) 2 y a h 
■^P77A24>©Y*>^ft*7 00]ga^cc. 0. 1 
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CIS; 



?9 



«B32 0 0 1-2 4 2 659 
30 

9m tUX 



lie. 



20 



<S3ffl) C I. t'SOOI^'l,- 15:3 
<ffi«MtaiM> tMJ*;UB©A ! ffcStt 
<ABSSM) (HjS; 7 3*C> 

<Kfli ; 1 GmgKOH/g 

fcfflSU JJe«S*«:5 0*CK:iOfiU. TKS**$* 
(ff%ft(bXftH} *JBl*T9 0 00 pmter*J 
S8*Lfc, Ch£2&BrMI2. 2' -TV 
tf* (2, 4-^*.'l^bD~MM) 5RiMlD 

[ o 2 o 5 ] iwia* * 5 +-y--<D2 y ^^77^3* 

ft:, 60tt **»Bft£L'fcTK*« 
C^C. 8 0 0 0 r pmt*8l/, *BI*Bi!!Mft*att<.< 

4 0 -C/ h r X 7 0 -C U . 3 6 tc 4 «MH 

s-j&au^oic/hr -cbgickjmu *<cmt 

8 0 , Cccr5l*IW*«1t&. 
[ 0 2 0 6] ftdSftftTft. tHETCW« ^ ■?-* 

tu. m m. Qmzcttc 

[0207] < h*-0>$Mifll > 
S'7>h ; 1 0 OfHHKttl/?\ 

ttB#2 0 0 n m <«M : - 2 , 1 n»C/ k g ) ©Jl 
**W&\1** >fftft* < attffctti 1 1 A ) ; 0 . 5 R 
S8P£^>*>*jU 1 OB <E#H*{tX# 

(ft) ) r-4000 r pm£r3<m0Ur9ftl'Ct:»- 

%BBjP6 n m©^*1^> ^^s>^1f>r*B«IS 
ftfefyftBtt?- <t"J*?A> ; 1BBB. ¥^ 
-vtiid^4 5 nmO^v >c*ffl&esn 
fcWft**^^ <fl*«£5(S*2A> ; 0. 1 5Mfi 
B€WD^r. 3 0 0 0 r p inter bfM9LH»*UX 

[0208] h*-l^a*Wrt68i*7. Gfim. 4 

*C-*tt<il*3. 2'C-C^ofco h + -ifl>GPC*MS 
TO f - * 9-r Sit 2 1 0 0 0 Vhvtc. 0>WL 
to&4. 2mgKOH/g'C*>-?fc. 



i 7«: 

3< 



30 



40 



1 4.^a^ 
2@a& 

3 0BSB 
2 0 MB 

0 0 0) 
0. 5!§!S& 

•Ch + -2-l lfrBfc, 

[021 0 ] < h^-©Ma« i 2 > hf-iMtafl 1 
xm>fcfflUM&7-l A*flH*frl,'««4*, h"f-<P& 
BID 1 ilsltfK Ur t 1 2 fcWfc. 
[02 1 1 ] < h*-©«(S«l 3> h*~<&Mfi«l 

■cm >fcft»» tt* 2 a £ ffli i & i h * -o>m 
an i irawc ur h 1 3 

[02 1 2] < b*-o>H&Ml 4> bt-0>it&ttl 

ads* i . o%mmc?ziMttYi'-o>*im \ tm 

WCLX It- 1 4 4TB/C. 
[02 1 3] < h^-©Ba*l 5^2 2 + 

an i r-ffli^cwawtt^aAo^otc, *2<c%b 
fcawwtt^tst^KM-i* h ^-®sa« i ^ratmtc 

[02 1 4] < h^-©*!|B«2 3-2 5>h^-<DM 

ani rJiWc^y^Btt^Ao^foOic:, *3^*o 
fti> »j *«i**ci?n* h t-c»a« i 

JCl/-CF^-2 3-2 5*Wc, 
[02 15] ( ht-tt*C«BfiB2-5> h-f-ft^ 
o«fi^iic4ec»r, t*-ltta0ttx£4>0ttfttt 

4ir^r h^-»i^2 -5^J#ft: 0 
[02 1 6] < h^-©Ma«2 6-2 9>h'f-0*! 
jif?lJ 1 tWl'fc h^-fi^ 1 tc^-C h^-tt^S -5 
^rffic h t - tf>s?£0< 1 i I^IICC b X V i- - 2 

6-2 9&?#*:. 

[02 17] ( h7*-^ircr.|ia^6-9) h7--ft^ 
©aS&fl 1 "Cffli»fc«? ?^AtC^ CS5tC^l/fc7 

? * a b e * si * * JSiW-** h ^ - ii^ouan I 4 IS1 

[02 1 8] < h^-©S[aW3 0-3 3>h1--fl[>B 
anir^t^ch^-S^lcc^'C ht-.^-f 6 -9 

^ h ^ - o«a« i £RiNc t, r h 3 

0-3 3 
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31 

7ntbt-$L+ 1 0-1 Ztmcn 
[0220] <ht-©»fiW3 4-37>ht-<0« 
Sffl 1 "dairfc h^-ftH 1 L lC*»a/C h t-14r 1 0 - 

-34-37£f#fc. 

[0 22 1 ] < h*--tfr?©«j6Ml 4-16) Ht- 
fi-fCC*aS«iec*JC*'C. n-***7*UU- hfc* [022 3] 

< h*-fi-r©»j£«l 7-1-9) 
(ItSfitt ) * f i' > - 7 * »J .'I8r? .'Ufta^f* 

C. I . SOO^A- 15:3 
item*) (H£;7 3r) 

±S2«t««IS^t/A:»<C, 1 3 0*Ctcatb/c-« 

BSKMk*NSi/fc. &4tcrn?h*-s*i 7-1 20 

9*f#fc, 

[0 22 4] <h^-<D«fi«4 1-4 3>H--<DK 
Sffl 1 W'fe h^-tt-t- 1 K.&A.X ht-te* 1 7- 

! 9^m^i>mUb *-©»j6«1 W^tCb'Ch* 
-4 l-4 3*?#-fc. 

[0 22 5] < h*-tt-fC*MI2 0> ht-tt«> 
Hfifll 7tC4<sc>r, m5W»tOXX*l>>-7i>*) 

It tr a 7 * ✓ - *± 7 ?*flfffi>lttdft > fcfflv > *ew 
M:h*Ht*«>iS6«i ? ilSlSCCb'C, &4K*? ^ 30 

[0 22 6] < b*~om&m 4> h?~o>»&M\ 
tm>fc Y 1 h *-t«2 0 

h * 1 1 Wl&C OX h t - 4 4 «:» 

fc. 

[0 22 7] < h*-fl>8(al0l4 5> h^^OM&Ml 
cc t, >r , ^2SS* i A ; 0 . 5 WS&to*»b 0 tc , 
1 A ; 0 . 3KS»£^iMS? 1 C : 0 . 
3M«&tfffiT*«fl4* h^-<0«]fi« 1 iNlCli 
0+-4 5fc»fc. 40 

[ 0 2 2 8 ] < h^-©«fi«4 6 > h*-<D8!S« 1 
CC4cS<.>r, ^S^fe^2A ; 0. ! 5SSafo>fl-fcO 
tc. «H»att-?-2A ; 0. lftjEMCtfliiawaa^SC : 

o. i mtf£ftfs a r*ufti* h t-cc«s« i tmm 
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